Increased sensitivity of a Chinese hamster ovary cell line to alkylating agents after overexpression of the human metallothionein II-A gene.
The elevation of intracellular levels of metallothionein has been associated with the development of resistance to the cytotoxic effects of some alkylating agents. In order to study the mechanisms underlying metallothionein associated drug resistance we transfected the alkylating agent sensitive CHO cell line MMC-1 (Robson et al., 1985) with an episomally replicating plasmid coding for the human metallothionein II-A gene. Two transfectants were isolated which carried about 10 copies of the plasmid. The basal expression of metallothionein was increased from undetectable levels in the recipient cell line MMC-1 to between 22 and 26 micrograms metallothionein per 10(7) cells in the transfectants. Treatment with cadmium salts increased metallothionein levels a further 1.7-fold. Cytotoxicity assays revealed that MTII-A transfection increased the sensitivity of the parental MMC-1 cells to N-methyl-N'-nitro-N-nitrosoguanidine and N-nitroso-N-methylurea. These results suggest that metallothionein does not act as a simple scavenger of alkylating agents, but interacts with unknown factor(s) in host cells.